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Review of the 
Illinois Traction Company's Power Plants 
at 
Champaign and Danville. 
I. 
INTRODUCTION. 
This review will give an account of the Champai 6n and Urbana 
Power Plant only, as for want of time and the extensive changes 
which at present are continually being made at the Danville plant, 
the writer has abandoned his description of that plant. 
The review contains a general description of the plant, of 
the machinery pertaining to it and working drawings consisting of 
five plates es follows: 
Plate I. General Arrangement and Location of Buildings. 
II II. Plan of Engine and Boiler Room. 
"III. Piping for Engine Room. 
II IV. Piping for B~ and W. Boilers, No. 4 - 5 - 6. 
II V. Piping for Boilers, No. 1 - 2 - 3 and 7 - 8. 
Four photograph, one general view, two views of Boiler Room and 
one of Engine Room are included. 
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II. 
GENER.Pl., DESCRIPTION. 
The Champaign and Urbana Power Plant of the Illinois Trac-
tion System is situated in the northern part of Champaien, bound-
ed by Neil Street, Eureka Street, Hickory Street and C. & H. Di-
vision of the Illinois Central Railroad. 
Its object is to supply power to run the car lines of these 
two cities; to supply power to run the Interurban Railroad, in 
cooperation with the Danville plant, between Champaign and Dan-
ville; to light the City of Champaign and in addition to heat 
the dovm town and part of the residence districts of Champaign. 
The needs of the plant are growing so rapidly, that radical 
changes in their building and machinery are being made at the pre-
ent time. 
There are four buildings. A storage building; two car 
barns and a main building containing the engine room, boiler room 
and pump house. The over all dimensions of these buildings are: 
Storage Building, ... , • , . , • 20' x 40'. 
Car Barn No, 1 ..••.••.•••.. 50' x 100'. 
" " No. 2 
Main Building 
70'xl51 1 , 
83' X 205 I, 
CAR BARN.- Car barn No. 1 is used for the storage and shel-
tering of cars. It is situated on Neil Street and has accomoda-
tions for fifteen cars. 
Car barn No. 2 contains a machine shop, a wood shop, en arma-
ture winding room, a sand room and a blacksmith shop, V!hich are 
t 
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equipped to take care of all the city cars, except for foundry 
work. This building is situated directly behind the main build-
ing and with an annex, gives an accomodation of from fifteen to 
twenty cars. 
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III. 
BOILER HOUSE. 
The boiler room occupies about two thirds of the eastern 
part of the main building. The dimensions are 57' wide by 136' 
long. The boilers are arranged in the shape of an L, extending 
along the southern and western part of the building. There is 
space for a battery of two more boilers. The coal is stacked 
up in front of the boilers in bulk. 
BOILERS.- There are eight boilers, all hand fired, except 
two new ones, just erected this year, which are equipped with 
Green Engineering Co.'s chain grate stokers. 
The following table will give specifications of the boilers 
now installed: 
Type • . • . 
Installed . . . 
Made by 
No. of Drums . 
Diameter of Drums 
Length of Drums 
No. of Tubes . . 
Diameter of Tubes 
Length of Tubes 
Total Horse Power 
Boilers No . 1 and 2. 
. . . . . . . . . 
Heine. 
1905. 
Heine Boiler Co. 
One each • 
. . . • • • • • • • . 48" • 
• 21 1 - 9-1/ 4 II • 
Grate .••.••.. 
176 each . 
. 3-1/211 • 
18' . 
• 260 each. 
8 ' x 9 1 • 
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Stoker • • • • . . . . . . • Green Eng. Company. 
Grate Surface 
Heating 
. . . . . . . . . . . . . 72 sq. ft. 
. . 2900 sq. ft. each. 
Size of setting ••••. 20' x 23 1 • 
A feature of these boilers is the nevr improved water-back 
installed by the Green Engineering Co. of Chicago. This we.ter-
back is situated in the rear and a little above ·the grate • It 
is adjustable by hand and prevents the cold air from coming up 
through the ash pit. The water flowing through its pipes 
is supplied by a Gardener pump of which further mention will be 
made. 
Type .•. 
Installed 
Made by 
No. of Drums 
Diameter of 
. 
Dru.i'Il 
Length of Drum . 
No. of Tubes 
Diameter of Tubes 
Length of Tubes 
Total Horse Power 
Grate . . . . 
Grate surface 
Total Heating Surface 
Boiler No. 3. 
. ••• Taylor Aultman. 
• . . 1900. 
Taylor Aultman Co. 
. . . . Two • 
. . . . . . . . . 30 11 • 
. . . . 20' . 
126. 
. . . . 4" . 
. . . . 18 1 • 
. . . . 260 . 
. . . . . . 5' x 7 I • 
. 35 sq . ft. 
. . . . 2600 sq • ft. 
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Size of Setting .......•. 10' :x 23'. 
Boilers No. 4 and 5 . 
Type . • . . . . . . . . . . 
Install eel 
Made by 
. . . . . . . . . 
. . . •· 
No. of Drums. 
. Babcox and Wilcox. 
1893. 
Babcox and Wilcox Co. 
Four. 
Diameter of Drums . . . . 36 11 each. 
18' each. 
108 each. 
Length of Drums ..... 
No. of Tubes. . . . •.. 
Diameter of Tubes 
Length of Tubes 
Total Horse Power 
Grate . . . . . . . 
Grate Surface 
Total Heating Surface 
Size of Setting ••.. 
4" . 
18'. 
237 each. 
7 I -4 II X 7 I -0 II , 
51-1/3 sq. ft. 
. 2375 sq. ft. each. 
• , . , • 19 I X 23 1 • 
Boiler No. 6. 
Type. . • . • ~ . Babcox and Wilcox. 
Installed .•••. 1894. 
Made by Babcox and Wilcox Co. 
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No. of Drums ..•. 
Diameter of Drums 
Length of Drums 
No. of Tubes . . . . 
Diameter of Tubes 
Length of Tubes 
. . . . . . . . . . 
Total Horse Power 
Grate ...•. 
Grate Surface 
Total Heating Surface •. 
Size of Setting ....• 
Boilers No. 7 and 8 . 
. . . Three. 
36 11 • 
20 I• 
180 . 
411 • 
• • • 18 I • 
275 . 
11' x 6'. 
66 sq. ft. 
2750 sq. ft. 
13 I - 8 II X 27 I , 
Stirling. 
1904. 
Type ..• . 
Installed 
Made by Stirling Boiler Co . 
No. of Drums . 
Diameter of Drums 
Length of Drums 
No. of Tubes .•. 
Diameter of Tubes 
Length of Tubes ..... . 
Total Horse Power 
Grate . . . ' 
Three ea.ch. 
• , , 42 II • 
.10 1 - 4 11 • 
219 each . 
3-1/4". 
. 15' (average) . 
260 each . 
. • 7 1 x 6 '- 9" . 
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Grate Surface 
Total Heating Surface • . . •. 
Size of Setting 
47-1/4 sq. ft. each. 
2587 sq. ft. each. 
• • • • • 20 I X 16 r • 
As shovm in the drawings, steam generated in boilers flow 
into 7", 8 11 , and 10" steam headers arranged over and in the rear 
of these boilers and from these headers to the main header of 
the engine room to supply the engines. Further mention of this 
piping will come under heading "Piping". 
STACKS.- There are three stacks to supply the draught . 
Two steel, each 150 feet high, and one brick, 137 feet high. 
The steel stacks are used respectively for the Heine and Stir-
ling boilers. The first is seven feet in diameter and is 
placed outside of the building directly in the rear of the Heine 
boilers ; while the stack for the Stirling is located directly a-
bove the boilers, and is Six feet in diameter. An eight ft. brick 
stack supplies the draught for the other boilers. The location 
and height of these stacks can be seen from tho photograph • . 
FUEL.- The fuel used is Illinois coal known as duff coal, 
vrhich is really fine coal dust and does not contain the smallest 
lumps. It is obtained by pouring ordinary screenings through a 
very fine screen and the use of this coal requires a very large 
grate area and a very strong draught. When burned on the grate 
this coal fuses into largo cakes, which after being broken up, 
make a very intense fire and burns with a very small per cent of 
ash. 
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ASH CONVEYORS.- The method of handling the nsh is interest-
ing. Near the c enter of the boiler room is a small hole about 
three feet square, in the floor, into vrhich the c..shes are dumped. 
Below the froor is a small tunnel runway, ·vrhere a small car di-
rectly below the hole, receives the ashes. This car is then 
raised by a winch, driven by a motor, up an inclined track di-
rectly over a freight car. When the car reaches the platform 
above, it is tripped, the ashes are dumped into a hopper vrhich 
loads the car below. It is the intention of the company in the 
near future to extend the tunnel under the Heine Boilers. 
FEED WATER HE.ATER.- The feed water heater is located at the 
west end of the boiler room. It is 3'-6 11 in diameter and 8 1 -6 11 
high, and is manufactured by the National Pipe Bending Co. of 
Cincinnati, Ohio. This is . conveniently located near the pump 
house and engine room where the exhaust piping from the engines 
and pur.1.p supply a r e directly connected,. 
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. IV. 
ENGnm ROOM. 
The engine room is directly west of the pump house and its 
dimensions are 51 1 -10" x 70;-0". 
There is a 15 11 header along the east wall, vrhich is supplied 
with steam by the 10" main from the Babcox and Wilcox and the 
Taylor-Aultman boilers and from the 10 11 main from the Heine. 
The 7" outlets f'rom the Stirling boilers also empty into this 
header. From this main header supplies are run to each of the 
six engines. 
The following table shows the engines used at present. 
NALTE. TYPE OF ENGINE. TYPE OF VJIJ.J VE . 
1. Ideal. High Speed . Piston. 
2 . Porter & Allen. fl fl Plain Slide. 
3 . Ideal. 
" 
!I Piston. 
4. Russel. Medium Speed . Meyer . 
5. fl High Speed. Plain Slide. 
6. Rankin & Fritsch. Slow Speed. Corliss. 
No . 1 is an Ideal engine, 19" x 28 11 , 300 horse power, making 
240 R.P.M. It is belted to a 150 K.W. A.O. Wood Generator, mak-
ing 700 R.P.M. whi ch is used for running the incandescent lights. 
The generator is excited by a Wood exciter of 125 volts. The 
engine also runs a Western Electric Arc Machine of 25 K.W . 
No. 2 is a 16 11 x 16 11 Porter and Allen engine making 284 
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R.P.M. and is 200 horse power . This is belted to a Westinghouse 
110 K.W. D.C. generator used for power. 
No. 3 is a 14" x 14" Ideal Engine, 268 R.P.M., 125 horse po-
wer, belted to a 55 K.W . A.C . generator used for incandescent 
lighting. It is excited by a Westinghouse exciter, 125 volts. 
No. 4 is a 1000 horse power Russel Engine, 30 11 x 30", making 
c: on He c: te.cl 
150 R.P.M. direct to a 500 K.W. General Electric double current 
' 
eenerator- 600 volts, direct current on one side, and 370 volts, 
alternating current on the other . The alternating current is 
stepped up by transformers to 15000 volts of which further men- · 
tion will be made. 
No. 5 is a 1411 x 20 11 , 135 horse power , Russel Engine, making 
200 R.P.M. This is belted to three Westinghouse 50 light, 25 
K . VI. Arc Machines. 
No. 6 is an old Rankin and Fritsch Corliss Engine . It is 
18 11 x 36", making 100 R.P.M. and is rated a t 225 horse power. 
The engine runs two General Electric generators, one 120 K. W. A.C 
and the other 150 K.W. A.C., making 1040 and 550 R.P.M. respec-
tively. These generators are excited by a General Electric exci-
ter,125 volts. 
MOTOR ROOM .- The motor room situated south of the engine 
room, is 42 1 x 10 1 in size and contains one 500 volt, 500 R. P .M., 
54 horse power V/es tinghouse motor. This r eceives current from 
the direct side of the double current generator. 
This machine runs a 45 K.Vf., 40 light arc machine , making 
1300 R.P.M . It supplies current for the incandescent lights 
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vrhich may be in use during the day. 
There is also in this room a 45 K. Vi . A .C. Westinghouse gen-
erator, making 2000 R.P.M. and excited by a 125 volt Westinghouse 
exciter, making 2300 R.P.M. 
TRANSFORMER ROOM.- There are three transformers situated in 
a transformer room to the west of the engine room. The dimen-
sions of this room are 12'-4" x 22'-6 11 , These transformers step 
up the current from 370 volts to 1500 volts in connection with 
the high tension system. 
SWITCH BOARDS.- There are two switch boards to operate the 
machines, one direct current for power and the other alternating 
current for lighting. These are 2-1/2" marble of nine and seven 
panels respectively. They are of the single deck type and each 
is 12'-6 11 long x 8 1 high . The equipment is of the standard Gen-
eral Electric type. 
SEPARATOR.- A separator 2 '-4" inside diameter and 7' high,-
is used for the large 1000 horse power Russel Engine. 
made by the Direct Separator Co., Syracuse, New York. 
It is 
OIL LUBRICATION .- The engines are equipped with a lubricating 
. 
system by which all oil cups are filled by a common tank vri th gra-
vity supply and with automatic device for catching waste oil and 
returning same to filt er. The tank is situated on the east vrall 
of the engine room and is supplied with oil by means of a small 
air compressing pump vrhich forc es the oil up the pipes into the 
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tank. 
CLEANING LL'I.CHINERY .- The cl enning machinery of thE7 station 
is operated entirely by compressed air, f or vrhi ch purpose a West -
inghouse air tank is i nstalled in the south-east corner of the 
ene;ine room. This to.nk is 2 ' in diameter and 12'-0" high, and 
is run by a small pump used to force the oil i nto the oil tank 
as already mentioned. 
• 
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v. 
PUMP HOUSE. 
The pump house is located between the engine and buil er 
rooms. Its dimensions are 56 1 x 10' and contains the following 
p1..1.mps, etc • 
PUMP DESCRIP'I'ION. SIZE . 
1. Cook. Deep Well . 12" x 36". 
2 . " " " 8 " x 36" . 
3 . Gardener. Horit2:ontal Duplex. 7" x 4tt :x 10". 
4. It II !! 3" x 211 x 411. 
5. Blakely. It It 14" x lO"x 14". 
6. Buff alo. n " 6" x 4n " -'" 6". 
7. Deane. II It 17" x 411 x 10 11 • 
Of the Cook deep well pump , one has a 6 11 casing and is 160 
feet deep. The other is an 8 11 well and pumps from '176'. The 
water is first pumped i nto a reservo ir t ank on the roof, 8 ' i n 
diameter and 7 1 -6" high. From here it is passed from a 3-1/2 11 
pipe, through a vmter meter made by Crest Co., to the pumps. 
From this place, it is pumped into the exhaust steam feed water 
heater. 
Pumps No. 5 and 7 are used to pump water from feed water 
heater to boilers. Pump No. 3 is used to pump vra t er to feed wa-
ter to feed water heater. Pump No. 6 may be used for f eeding 
heater or boiler, whi chever the case may be. Pump No. 4 is 
used for pumping the water to water-back of the Heine boilers. 
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There is also a No. 13-1/2 Lukenheimer inj0ctor connected to 
the feed pipe, which may be used in case of necessity. 
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VI. 
PIPING. 
The piping throughout the plant is of wrought iron with 
tight joints and in good condition. All of the piping in the 
engine room and most of that in the boiler room is covered with 
asbestos covering to prevent radiation . 
(a) ENGINE ROOM.- The main header of the engine room is 15" 
in diameter and 60 1 -411 long throughout. 
to each engine from this header. 
Supply pipes are run 
The exhaust pipe fron each engine is led out from the lower 
side of the cylinders to a 10" heating main. The large Russel 
engine has a separate exhaust pipe, leading to the feed water 
heater, ~hich can either be used for the heater or exhausted into 
the atmosphere. A table giving the sizes of supply and exhaust 
pipes is given below. 
ENGINE. SUPPLY. EXHAUST . 
No. 1. 7" . 8 " . 
" 
2. 6 II • 6 II• 
" 
3 . 5" • 6" • 
" 4 . 10". 10 11 • 
" 5. 6". 7". 
" 6. 6". 7" . 
The 15" header is supplied with a 2-1/2" bleeder pipe which 
in turn is drained by two traps, and the exhaust steam from the 
bleeder is used for running the two Cook Deep Well Pumps. 
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Plate II shows the arrangement of these pipes. 
(b) BOILER ROOM.- There is an 8" header leading from the 
Taylor Aultman boiler into a 10 11 header leading from the Babcox 
and Wil cox boilers. This line of headers branch into two sec-
tions, each 10 11 in diameter. One takes the supply from boilers 
4 and 5, and the other from boiler 6 . 
the engine room header. 
These lead straight to 
A 10" header leads from the Heine boilers,No. 1 and 2, and 
connect with header over boiler No. 6 . 
The supply pipes, leading to the headers, are ~Qhed shaped, 
upright in position, thus allowing for the expansion of steam . 
A table of these supply pipes is giv~n below. 
BOILERS. OUTLET PIPE. 
No. 1 and 2 . 911 Dia. 
II 3. 8 " II 
" 4 and 5 . 8" 
II 
" 
6. 5" ti 
Two supply pipes,7 " in diameter, lead directly into the en-
gine room from the Stirling boilers. These are not arched. 
There is a 3-1/2" heating main supplied from the Babcox and 
Wi lcox b oi lers, No. 4, 5 and 6,and also a 2-1/2" auxiliary injec -
tor pip~ for all boilers. 
The feed water pipe, 3" in diameter, extends in front of the 
· boilers 1, 2, 3, 4, 5, and 6 and runs along the side of 7 and 8 . 
This piping arrangement is shown in Plates I V and V . . 
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(c) PUMP HOUSE.- The piping for the pumps can be tabulated 
as follows: 
KIND. WATER SUPPLY. STEAM SUPPLY. OUTLET WATER. 
Dean. 4". 1-1/2". 3" • 
Gardener, No. 1. 4". 1-1/2". 311. 
II No. 2. 1-1/2". 3/8". l" • 
' 
Buffalo. 3" . 1-1/4". 2". 
Blakesley. 6 II • 6" . 6" . 
Cook Deep Wel l , 
No. 1 1-1/411 • 1-1/4". 5". 
Cook Deep Well, 
No. 2 1-1/411 • 1-1/4". 5 II • 
The equipment of the povrnr house is entirely non-condensing, 
due to the fact that the present plant was made up of compara-
tively small uni ts, vrhich have been added from time to time; and 
partly to the fact that the exhaust steam is us ed for city steam 
heating , and in this way brings a c onsiderable revenue the part 
of the year that steam heating is used. 
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VII. 
CONCLUSION . 
As soon as time permits much of the present station equip-
ment will be replaced by one or more large size direct connected 
units, and the plant will be modernized in engineering details. 
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